Introduction {#sec1-1}
============

Head and neck squamous cell carcinoma (HNSCC) comprises cancers of the nasal cavity, sinuses, lips, mouth, salivary glands, throat, and larynx (Kristy, 2015). Laryngeal cancer account for 3% of all the cancers, and sixth common prevalent cancer worldwide (Siegel et al., 2011; Xu et al., 2014). Almost all laryngeal cancers (90-95%) are squamous cell carcinomas (SCC) and males are more prone to infection than females (Hobbs et al., 2004; Güvenç et al., 2008). The survival rate varies between 20% and more than 90%, depending on tumor stage and localization of the primary tumor (Claus et al., 2012). Smoking is a known carcinogenic that can result in changes in the cellular DNA and lead to the enhanced risk for several types of cancers. Many studies exhibit that smoking status can cause the persistence of HPV infection (Haukioja et al., 2014; Kero et al., 2014b). There is possibly an association with poor oral hygiene that results in an increased risk of developing HPV-positive HNSCC (Bui et al, 2013; Tezal et al., 2012). PVs contribute to a wide spectrum of tumors range from benign to malignancy (Hobbs et al., 2004; Torrente et al., 2005). PVs are members of the Papillomaviridae, which can infect humans as well as a variety of animals. More than 150 HPV genotypes cause a variety of epithelial benign and malignancies (Bernard, 2010). PVs genotypes are categorized as low or high risk. Low-risk types, such as HPV-6 and HPV-11, can cause benign papilloma (wart).

However, high-risk types such as HPV-16 and HPV-18 can lead to chronic infection, cellular ab-normalities, and then cancer. HPV-16 is linked to HNSCC of the oropharynx (American Cancer So¬ciety, 2015; Sannigrahi et al., 2016; Ryan et al., 2016). Approximately 90% of HPV-related oropharyngeal cancers are positive for the HPV-16 subtype (Blitzer et al., 2014; Gan et al., 2014; Morshed et al., 2010). The frequency of HPV18 in a lesser extend have been reported among the patients with HNSCC (Luciano et al., 2012; Mohamadian et al.,2014; Nema et al., 2014).

The transforming activity of HPV relies upon E5, E6 and E7 ocnoproteins which can interact with different cellular molecules. The E5 protein is able to interact with cellular epidermal growth factor receptor (EGFR) and result in transforming cells, whereas E6 and E7 proteins can form complexes with cellular tumor suppressor proteins (Rb, p53) and change normal cells to the malignant transformation (Hernandez et al., 2014). Various molecular methods have been applied to determine the potential viral oncoprotein role in laryngeal carcinoma, these techniques are, mainly southern blotting, in situ hybridization, polymerase chain reaction (PCR) and real time PCR (Ru et al., 2015). Laryngeal cancer mostly exhibit with squamous-cell carcinoma (SCC) or squamous-cell cancer (SqCC), which is a cancer of epithelial cell. The knowledge of molecular epidemiology of the HPV genotypes among the patients with laryngeal carcinoma is very limited in Iran, although some studies on HPV16 and HPV18 have been reported among the patients with HNSCC in some regions of Iran (Mahnaz et al., 2009; Jalal et al., 2011). Thus, this study was conducted to determine the frequency of HPV genotypes 16 and 18 in patients with larynx carcinoma in Ahvaz city, Iran. Ahvaz city is the capital city of Khuzestan province with two million population located in the south west region of Iran.

Materials and Methods {#sec1-2}
=====================

Study specimens {#sec2-1}
---------------

For the present retrospective study, 50 blocks of formalin-fixed, paraffin-embedded tissues from patients suffering from laryngeal cancers were collected from the referral Imam Khomeini Hospital, Ahvaz city, Iran during a 10- year period (2004-2014). The diagnosis of laryngeal cancer and tumor grade was approved by a pathologist. The histological grading was performed according to the World Health Organization (WHO) criteria, which divides the tumor into: well differentiated (G1), moderately well differentiated (G2), and poorly differentiated (G3) types (Mohamadian et al., 2014).

DNA extraction from formalin-fixed and paraffin- embedded tissues {#sec2-2}
-----------------------------------------------------------------

The sections of 5 µm were prepared from each block of formalin-fixed, paraffin-embedded tissues of laryngeal cancer and transferred into a 1.5 ml DNase free Microtube. Then, 1000 μl xylen (Merck Company, Germany) was added into each tube, incubated at 45 °C for 15 minutes and centrifuged at 14000rpm. The supernatant was discarded, fresh xylene was added and centrifuged, the pellet was washed two times with 98% ethanol to remove xylen. Ethanol was removed and evaporated completely, the pellet was collected and utilized for DNA extraction. DNA was extracted using high pure PCR template preparation kit (Roche, Germany. The extracted DNA was stored at -70°C until use.

PCR {#sec2-3}
---

All the extracted DNA samples were initially subjected to PCR with consensus primers PCO3/PCO4 (β-globin) to confirm the quality of the extracted DNA (used as an internal control). The following primers (PCO3: 5´ ACA CAA CTG TGT TCA CTA GC /PCO4: 5´ CAA CTTC AT CCACGT TCA CC with PCR product of 110 bp (Aguayo et al., 2011; LUCIANO et al., 2012; Shahab et al., 2015).

Polymerase chain reaction (PCR) Amplification {#sec2-4}
---------------------------------------------

The following primers were used for detection of HPV 16 and 18 DNA ([Table 1](#T1){ref-type="table"}) 25 µl PCR reaction mixture containing 10 μl DNA template, 2.5μl PCR buffer 10X (Roche), 1.5 mM MgCl2 (Merck Company, Germany), 0.5 mM, dNTP (Roche, Germany), 20 pmol of each primer, 1 U Taq polymerase (Roche, Germany) D/W up to 25 µl. The PCR reaction mixture with positive and negative controls were subjected to thermocycler (TC-512, Techne, UK) and programmed: Initial denaturation, at 95°C for 5 minutes, then 35 cycles of: denaturation, 95°C for 40 seconds, annealing 50°C for 1 minutes, and extension were 72°C for 45 seconds. The final extension cycle was 72°C for 5 minutes. Six μl of PCR products were loaded on the 2% agarose gel and safe stain, electrophoresed for about 1 hour at 100 volts. The results were visualized on UV Transiluminater (Figures [1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"}).

###### 

The primer used for HPV16 and HPV18

  ---------------------------------------------------------------------------------------
  Primer Sequence (5-3)           Target   Amplimer length (bp)   Reference
  ------------------------------- -------- ---------------------- -----------------------
  E6F\                            HPV-16   120                    Ding, et al., 2010
  TCAAAAGCCACTGTGTCCTG\                                           
  E6R\                                                            
  CGTGTTCTTGATGATCTGCA                                            

  HPV-18F ACCTTAATGAAAAACGACGA\   HPV-18   100                     Luciano et al., 2012
  HPV-18R CGTCGTTGGAGTCGTTCCTG                                    
  ---------------------------------------------------------------------------------------

![The Amplification of E6 Gene Human Papillomavirus (HPV) 16 by PCR. Lane M: DNA Marker (100bp), Lane1: HPV 16-Positive Control (PC), Lanes 3, 4 and 5 Positive HPV 16 Positive Cases, Lane 6: Negative Control (NC).](APJCP-18-889-g001){#F1}

![Detection of HPV 18 DNA in Patients with Larynx Carcinoma by PCR. Lane 1:M DNA Marker (100bp), Lane2: HPV 18-Positive Control (PC) (Hella Cell), Lanes 3, 4 and 5 Positive HPV 18 Cases, Lane 6: Negative Control (NP)](APJCP-18-889-g002){#F2}

Statistical analysis {#sec2-5}
--------------------

In addition to demographic data, pathological and molecular results were recorded and analyzed using SPSS V22.0. Chi-square and Fisher's exact tests were employed to perform statistical comparisons. P-values\< 0.05 were considered as statistically significant. Further more logistic regression was used to determine relationship between histological grading and HPV genotypes, and the association value was reported through OR.

Results {#sec1-3}
=======

Out of 50 patients, 38 patients (76%) were male and 12 patients (24%) were female. The patients' age was between 23-88 years with mean age of 52±13 years. All laryngeal cancers were diagnosed as a squamous cell carcinomas (SCCs) with grade tumor G1-G3 ([table 2](#T2){ref-type="table"}). Out of 50 patients, 14 patients (28%) of samples shown to be positive for HPV among the 8 (16%) HPV 16 and 6 (12%) HPV 18, respectively, among them 2 (4%) patients were positive for mixed HPV-16 and HPV-18 genotypes (Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). Totally, of 50, 11 (22%) males and 3 (6%) females were shown to be positive for HPV infection (Odds ratio = 1.2, 95% CI = 0.3 - 5.4, P= 0.8). [Table 2](#T2){ref-type="table"} shows the distribution of HPV16 and HPV18 genotypes diagnosed in squamous cell carcinomas (SCCs) with gender, age, location and histological grade.

###### 

Distribution of HPV-16 and HPV-18 Based on Demographic and Clinical Characteristics

  Frequency of HPV t ypes 16 & 18                  Total        Positive     sample (%)                              Negative sample (%)   p value          OR
  --------------------------------- -------------- ------------ ------------ ------------ ----------- -------------- --------------------- ---------------- ----------------
  Gender                            Male           38           6 (15.78%)   5 (13.15%)   2 (5.26%)   11 (28.94 %)   27 (71.0%)                             0.8 (.19, 3.6)
  Female                            12             2 (16.66%)   1 (8.33%)    0            3 (25%)     9 (75.0%)                                             
  Age                               ≥50            39           7 (17.94%)   4 (10.25%)   2 (5.12%)   11 (28.2%)     28 (71.8%)            0.951            1.0 (.2, 4.7)
  \<50                              11             1 (12.5%)    2 (25%)      0            3 (21%)     8 (22.0%)                                             
  Localization                      Supraglottic   8 (16%)      2 (4%)       3 (6%)       1 (2%)      5 (10%)        3 (6.0%)                               
  Glottis                           36 (72%)       5(10%)       2 (4%)       1(2%)        8 (16%)     28 (56.0%)     0.272                 0.4m(.13, 1.4)   
  Subglottic                        6 (12%)        1(2%)        1 (2%)       0            2(4%)       4 (8.0%)                                              
  Histologic grade                  G1             11 (22%)     2(4%)        1 (2%)       0           3 (6%)         8 (16.0%)             0.982            
  G2                                23 (46%)       4 (8%)       2 (4%)       1(2%)        7 (14%)     16 (32.0%)                           1.0              
  G3                                16 (32%)       2 (4%)       3 (6%)       1(2%)        5 (10%)     11 (22.0%)                           (0.4, 2.3)       
  Sample total                      All tissues    50           8 (16%)      6 (12%)      2(4%)       14 (28%)       36 (72.0%)                             

Table 2 shows the relation between the distribution of HPV-16 /18 with male and female (p= 0.791), age(p=0.951), localization (p= 0.272) and histology grade (p=0.983); the last column reveals the OR and 95% CI correspondingly; among the HPV and gende, age; localization and histological grading. Result indicates no association is found among the HPV and the mentioned variables significantly.

[Table 2](#T2){ref-type="table"} shows the relation between the distribution of HPV-16 /18 with male and female (p= 0.791), age(p=0.951), localization (p= 0.272) and histology grade (p=0.983). the last column reveals the OR and 95% CI correspondingly, among the HPV and gende, age, localization and histological grading. Result indicates no association is found among the HPV and the mentioned variables significantly.

Discussion {#sec1-4}
==========

Several factors, including ethnicity, dietary habits, smoking, alcohol, poor nutrition, genetic predisposition and geographic origin may involve in head and neck Squamus cell carcinoma (HNSCC) (Mohamadian et al., 2014). The implication of HPV in laryngeal squamous cell carcinoma is controversial and varies from zero to 100%. The zero rate of HPV among patients with head and neck squamous cell carcinoma (HNSCC) is reported in Brasília (Rivero et al., 2006; Mohamadian et al., 2014), while in Japan, 100% of HNSCC were found to be positive for HPV (Koyama et al., 2007).

In our study, HPV was detected in 14 of 50 (28%) in HNSCC, among them, 8 of 14 (16%) HPV 16, 6 of 14 (12%) HPV-18 and 2 (4%) had mixed HPV-16 and HPV-18 infection. In Lucknow, India, Vineeta et al. have detected HPV in 23 of 250 (9.2%) patients with SCC, which among them, 30.4% were with HPV 16, 17.4% were with HPV 18 and 26.1% had co-infections HPV 16 and HPV18 (Vineeta et al., 2015). In USA, Stephen et al. (2012) have detected HPV16 among 21 of 77 (27%) patients with laryngeal squamous cell cancer (LSCC).

In 2005, Kreimer et al. (2005) have detected HPV in 24% of patients with laryngeal (24%), which is in accordance with our finding. Eleni et al. (2014) have described that males are more prone to HPV than female. Our results have shown HPV infection was associated with 11 of 38 (28.94%) males and 3 of 12 (25%) female (p=0.791).

Morshed K et al. (2005) have detected HPV DNA in 6 of 40 (15%) patients with laryngeal squamous cell carcinoma, among them 5 of 6 (83.4%) samples were with histology grade G2 (moderately differentiated), 1 (16.6%) histology grade G3 (poorly differentiated), and no HPV associated with histology grade G1 (well-differentiated) tumor. In addition, 4 of 6 (66.6%) of patients showed tumor location in supraglottic region, 1 of 6 (16.6%) in glottis, and 1 of 6 (16.6%) in subglottic. Our finding showed that association of positive HPV in the tumor site was glottis (57%), supraglottic (28%) and subglottic (14%). In Italy (2001), Almodori et al. (2001) reported that the association of positive HPV in the tumor site in supraglottis was 9 (43%), Glottis 9 (43%), and Subgottis) 0 (0%) (23).

Almadori et al. (2001) have detected HPV DNA in 9 of 45 (20%) of the patients with laryngeal squamus cell carcinoma, of which 55% and 33% samples were histology grade G2 and G3, respectively. In our study, HPV DNA was detected in SCC histology grade G1(3 of 11(21%), G2 (8 of 23 (34.4%) and G3 (5 of 16 (31.2%) which are in agreement with Almodori et al.'s and Morshed et al.'s (2005) finding. While there is no specific treatment available for HPV infection, detection of PVs is of important prognostic value for patients with HNSCC. According to the reports, HPV-positive HNSCCs have been shown to have a better clinical outcome than HPV-negative cases (Syrjanen., 2010; Josena et al., 2013).

It was reported that individuals with HPV-positive SCC had a lower risk of dying and of recurrence, especially when restricted to HPV-positive oropharyngeal cancers (Ang et al., 2010; Ragin et al., 2007). It was also observed that patients with HPV-positive SCC respond better to chemotherapy and radiotherapy than HPV-negative individuals (Dayyani et al., 2010). Additionally, the prognostic value of tumor stage was shown to be significant only among HPV-positive tonsillar cancers (Hong et al., 2013). However, not all studies show consistent results and the prognostic value of HPV remains uncertain especially among OSCC. It was observed that HPV-16- positive individuals with advanced OSCC had a poor survival rate compared to HPV-16-negative cases (Lee et al., 2012). However, more research is warranted before establishing the use of HPV status to guide treatment and to predict the outcome of HNSCC.

Prophylactic HPV vaccines are available. Clinical trials have revealed that the high efficacy of the vaccine could prevent anal, cervical, vaginal, and vulvar cancer development among individuals have not been exposed to HPV (Villa., 2011). Vaccination induces not only an active immune response but also B-cell immune memory response will persist for years. Determination of vaccine efficacy against head and neck HPV-16 infection and tumor development is still necessary, because there are no published data on this topic (Syrjanen S, 2010).

Overall, 28% of HNSCC samples showed positive for 16% HPV16 and 12% HPV18 genotypes. Additionally, 2 (4%) co-infection of HPV16 and HPV18 were found among these cases. Both HPV16 and HPV18 are high-risk HPV. It is important to point up that viral infection, especially HPV-16, and HPV-18 could be a risk factor in HNSCC progression.
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